The Na+/H+ exchanger NHE1, but not the Na+, HCO3(-) cotransporter NBCn1, regulates motility of MCF7 breast cancer cells expressing constitutively active ErbB2.
We and others have shown central roles of the Na(+)/H(+) exchanger NHE1 in cell motility. The aim of this study was to determine the roles of NHE1 and of the Na(+), HCO(3)(-) cotransporter NBCn1 in motility of serum-starved MCF-7 breast cancer cells expressing constitutively active ErbB2 (ΔNErbB2). ΔNErbB2 expression elicited NBCn1 upregulation, Ser(703)-phosphorylation of NHE1, and NHE1-inhibitor (EIPA)-sensitive pericellular acidification, in conjunction with increased expression of β1 integrin and ERM proteins. Active ERM proteins and NHE1 colocalized strongly to invadopodial rosettes, the diameter of which was increased by ΔNErbB2. Adhesion and migration on collagen-I were augmented by ΔNErbB2, unaffected by the NBC inhibitor S0859, and further stimulated by EIPA in a manner potentiated by PI3K-Akt-inhibition. These findings demonstrate that NHE1 inhibition can enhance cancer cell motility, adding an important facet to the understanding of NHE1 in cancer.